
C-reactive protein to rule out complicated pneumococcal disease manifestations: a 

retrospective cohort study in adults with pneumococcal bacteraemia 

Milou J.V. Serbée, Elisabeth A. Dulfer, Kirsten K.T. Dirkx, Ron Bosboom, Bas Robberts, Heiman F.L. 

Wertheim, Bert Mulder, Marien I. de Jonge, Carel F. Schaars, Caroline M.A. Swanink, Amelieke J.H. 

Cremers 

DOI: https://doi.org/10.1016/j.ijid.2021.08.011 

 

Supplementary file  

https://doi.org/10.1016/j.ijid.2021.08.011


Supplement 1  

Demographics included date of admission, date of birth, gender (male/female) and hospital of initial 

treatment (Radboudumc, CWZ, Rijnstate). Medical history included COPD (GOLD I, II, III or IV, none), 

liver disease (yes/no), cancer (yes/no, type of cancer, metastasis), immunocompromising conditions or 

other relevant comorbidities. Immunocompromising conditions were divided into limited and severe. 

The limited immunocompromising condition consisted of patients with asymptomatic HIV infection 

(CD4 200 – 499/mm3), Multiple Sclerosis, anatomic or functional asplenia (including sickle cell 

disease), chronic renal disease, use of eculizumab and hypo- or dysgammaglobulinemia. The severe 

immunocompromising status consisted of HIV infection (CD4 < 200/mm3), active leukaemia or 

lymphoma, generalized malignancy, aplastic anaemia, graft-versus-host-disease, congenital 

immunodeficiency, recent radiation therapy or checkpoint inhibitor treatment, solid organ 

transplantation and medication use. The immunocompromising medication use consisted of high-dose 

corticosteroids (more than 20 mg prednisone per day for 14 days or longer), alkylating agents, 

antimetabolites, transplant-related immunosuppressive drugs, chemotherapeutic agents or TNF-

blockers. (17) Additional predisposing conditions included current alcohol dependency (more than 2 

units per day) (yes, no, unknown) and smoking history (former or current, number of packyears).  

Clinical history at admission included number of days symptoms were already present and recent 

onset confusion (yes/no). Physical examination at admission included respiratory rate (per minute), 

saturation (%), heart rate (bpm), systolic and diastolic blood pressure (mmHg) and body temperature 

(ear temperature in °C). Clinical chemistry included leukocytes (*109/L), urea (mmol/L) and CRP at 

admission (mg/L). The CURB-65 score was automatically calculated.(18) The hospital stay included 

length of stay (days), admission to ICU (yes/no), mechanical ventilation (yes/no), outcome (discharge 

to previous residence, discharge to temporarily rehabilitation, discharge to permanently institution, 

death, transfer to other hospital) and date of death.  

The diagnostic criteria for clinical syndromes were evaluated by the attending physician. In our study 

region the inter/national guidelines for pneumonia, empyema, meningitis, and endocarditis applied. In 



addition, the following standards of care were applied: 

Pleural effusion could be established by chest X-ray, CT-scan, but also thoracic ultrasound. In patients 

suspect for a respiratory infection (here, pneumococcal bacteraemia) who have pleural effusion, one 

always attempts to obtain pleural fluid for chemistry and microbiology examination. While a positive 

culture of local specimens was present in all cases of septic arthritis and peritonitis in this report, 

empyema and meningitis could also be diagnosed without. 

 

  



Supplement 2 

Variable N missing  

Gender  0 

Age 0 

Institutionalisation 0 

Current smoking 0 

Current alcohol abuse 0 

Saturation 1 

Heartrate 1 

Systolic blood pressure 1 

Diastolic blood pressure 1 

Temperature 11 

C-reactive protein 0 

Length of stay 1 

Mechanical ventilation 1 

Admission to ICU 1 

30-day mortality 1 

Duration of symptoms before admission 0 

Leucocyte count 1 

Liver disease 0 

History of cancer 0 

Immune suppression 0 

COPD 0 

Number of missing values per variable 
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CRP per CURB-65 Score for solitary pneumonia and complicated pneumonia 

  



Supplement 4 

 

Variable OR 95% CI P-value 

CRP (per point) 1.006 1.004-1.008 <0.001 

COPD 0.361 0.147-0.888 0.027 

Multiple regression of empyema vs. solitary pneumonia 

 

Variable OR 95% CI P-value 

CRP (per point) 1.004 1.001- 1.007 0.003 

Leucocyte count (per 

point) 

1.005 1.000- 1.010 0.038 

 Independent determinants of empyema vs. pleural effusion 

 


